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ABSBMCI 


Coiwtrtteeioii  of  gl«M -holder  seeling  equlpasnc  is  uadsr 
esy. 

Tsntstlvs  qusrts  resonator  dos>.sns  hsTo  boon  {lartlslly 
evalustod,  sad  apyssr  to  be  satisfactory. 
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Ybt»  ^asreJR  Ic  &in*4  «t  ••tabllsUln;;  a  piaduetlt^i  rctiiei 
cayidila  of  mat  producing  a  a«dL>|ireelaior  ijuarti  rt7ttsl  nail  la 
in  en  avaetiatad  glasa  holdaz.  Tint  aisnificaneo  of  glait  and  vac* 
uua  on  Ion;;  tatas  reliability  and  ‘tsing  ilu;?.Mitarr  ■<  ;r«  hae  i>«  <sa 
pcovoa  la  irarioua  Coepa  R  &  D.  C«  airact:  . 

Ubaa  aktarpting  to  noaifaetura  a  aerd  precision  ciyttal  unit, 
oararal  ic»«s  ^ust  ba  constderad  .umf  raspi  ralaad  Its  tbe  light: 
of  ifonarally  tlgkcar  jsarfoTiMnea  :;olaTi?t««  a.  Ih  a  ra  t^fspraisal 
gaaaraliy  'aods  to  tliJ^tanlsg  oi  sing  tjaifcln  »nd 

tolcrancas  Ctasaentliaiai  Mtb4>dc  of  qsjutrt  t  oriat  C.it  left,  aav- 
ing,  dlcluf.,  dinaaeimtlng,  and  lai>pia$  vlH  ha  u:  at!  to  o^talu 
a  •uttdtla  quai  ta  plate,  la  ordeir  to  nhtt  In  a  ettt:.ef  artery 
ylald,  "vitli  a  aitaiauH  of  sbtrlnkaga  oithot  e  rascK't'f^  to  acraan* 
lag,"  a  doiibla  diffraction  X~Kay  uilt  ba  t  tad  to  select  ylata* 
vithia  aaa  adanta  of  arc..  Xlghta:'  csiatro^  it  X-iay  »i}l  nacat'^ 
altata  tighter  tetarancas  in  tha  pre  linln/ v;r  orlnnt  &tloa  and  rawing 
opazattena 

Flnlab  lapplag  eparatiens,  atchtnit,  tod  claaitieg  psocaosas  will 
of  nacaaslty  ba  ravlawad  and  raffitad  ao  at^aaasar^.,'  to  paoduca  a 
ault^la  quarcc  plaba  for  pxopor  ivdbasioo  sad  at»b:.llty  af  tha 
wtal  alactrodaa. 

( 
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Th*  »«chanic<3  of  seakli{  -<  a  :  reri.  irr cy 

.»ir  other  d*i34g.itis  afCcc  effect;*  ,  ii-.i  •ienaati  « iref  il  ctutij 
aT>d  effort,  Taa  import tnce  of  the  :u  \lL'^g  r,po:  azLm  -Jm  mr  ifoUl: 
AccoptebJe  unite  «IH  'o»  tspeL  .ec!  to  jlvr:  ai.  i:  col'e -t;  yirld  tltrcugji 
final  testing  If  pwx  r  rare  oji'S  .'ciaed  in.  .  ro/ic  ■  'SCti'  i  o? 
fabrlcr.Cton.  Onoijcop  a  >’e  uni  ;c  el  .ur  j  ar  ie..  a  ox  fcltwe 
to  Boet;  eloctrleol  ap«ciflcati>me,  .,111  iei^C'MCtlon  tS  the 

holdor  in  order  to  sn>va£^e  eni  rcua-ji  cvortas  pi  itee .  It  i<i  ni.tlcl- 
pated  i:bat  ta<  iroqueiiy  tol’tfxce  at  ;he  oxration 

will  ho  tho  tscot  nerlc  1  c  p.rc.alsn  to  c-.’o:tco:». 


5 


M&mTIVB  AHD  DATA 


Hock  wu  contlatwd  during  thn  aneond  quartnr  of  tt  •  projocf., 

OB  tho  eonstruckloo  of  «  oonling  tool  for  IB>27/D  holders,  and  on 
ths  ovaluation  of  various  quarts  resonator  designs.  Gelthar  teak  hes 
yot  boon  conylatod. 

Construction  of  tba  single  head  saaling  tool  vas  clciayod.  In 
part,  by  several  errors  in  the  drawings  for  the  base  of  the  seeling 
ehaaber.  Because  of  the  need  for  rework  In  a  shop  eutclda  of  our  plant, 
a  del^  of  eeverel  weeks  resulted.  Inasnuch  aa  we  have  never  sealed 
the  VC-n/V  holder  we  feel  It  aost  laportant  to  ellolniite  ths  obvious 
areas  of  trouble  In  the  beginning;  also,  very  tight  denlnslonal 
tolerances  require  snre  tine  than  ustial  In  the  nachlnltig  of  the  several 
parts  of  the  flxutre.  An  In-plant  andel  shop  Is  neerlng  conpletlon, 
and  It  is  expected  that  Bsehine  work  and  asseshly  of  tooling  will  prcfress 
nore  rapidly  In  the  future. 

Aa  r-f  power  generator  of  1.0  KVA  capacity  has  been  procured  frea 
ZadoctloB  asetlng  Corporation,  Brooklyn,  Haw  York,  An  induction  coll, 
bo  be  used  for  Inducing  the  heating  currents  In  the  astal  strip  between 
the  glass  base  and  bulb  parts  of  the  crystal  holder  has  been  designed. 

A  vaceiai  punp  systea,  with  associated  valves  and  controls,  has  been 
■ssseiiled  ss  part  of  the  glass-sealing  tool. 

fsveral  lots  of  overtone  quarts  resonators  have  been  designed, 
fahrlcsted,  and  partially  tested,  since  the  glass-sealing  tool  has 
net  bean  esopletad,  the  resonators  have  been  noueted  in  nitrogen-filled  aC-6/ll 
holdan  with  tab-clip  supports.  Msssursosnts  of  xeseeant  resistoco  and 
■etiaeel  cspacltanee  indicate  that  the  Q  raqulronsnts  will  be  satisfied 
wirtewt  difficulty. 
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Id  order  tc  celculote  the  jeeoam.  ri- jt ;  i  c*.-  :i.:  i.  ■u-y'.  r 

in  a  vaoiuri  from  a  la»oMleilf;s  of  their  i^o.  t  i,.'n..c  ■  ' 

reference  made  to  an  annlysie  hy  Rcih-jy t. 4  .  erfstiag.;!  a  trin'. r 
error  was  ciiatoveied  in  the  analyaj.a,  '.’hi  '.dicp  ertect'd,  ivf;: 
more  accur.'.te  fomila  for  yredi-.-ting  the  .v!  t  It.- £f>  ie>’  ii/.o,;; 

upon  the  roaonant  vefliataace  .^.oh  '  i  i'.  :rtr.jia  ,  c  c.  3' t  cim-  'if  ■'iis;.  <  : 

loading  upon  one  tide  of  tl.e  t  lato  oii".  i  ■:  '  .s  ir.  ..t*-! 

multiplying;  the  right  huad  side  oi  toe  t  w'sohe,  e  .  cfjisto.'.cc  hnjila  1  . 
two  The  .'*eaults  of  ceats  on  fabri  c-h c: ,  tof.e.^st  ci.h  ii'r. 
data,  are  given  In  Table  1  through  <i . 

SoDU*  di  ffifi:lt  y  has  been  CKoeri  ,.>i' ir  fit  i  tt  i  Su  in;  o,  -  3  >r 
used  for  stbfple  resontitora,  cad  apper.r*  f.i;  hr-.v?  ,-o  uii  ;i  r  .  .■■tcoine  ’ 

electronic  instrument  at  ion,  Tv?  i.^ethoi.  uii  'j’.  iir~  »eil  o.  •  .  . r 't 

frequency  cf  the  crystal  being  pl.ited  ;  iv\.;.lvo.*<  !;:je  cotr'e.-  .i  5,\  >  i.atc  • 

the  frequency  of  a  special  low-dr i’le-itvoi  obcj.Jl.i  cr  -onri  ei  by  th 
crystal  beir.g  plated  In  cccor'iaoce  ♦’  th  rcnivui-  i  sa  .  amp  'iani. 3?,.  ■ 
frequency  c  eter  Is  supposed  to  root  inw  ;  iioai..;  fir?  J  1' ;c. -r.ii  e 
between  tlu  frequency  of  the  io*’*dr  ivc- lo' rl  on.;  i •  •  aim.'  3:id  1  r.  o£  t 
pre-adjusece  atanderd-  frenveoc/  tsciiiic<.:  It  33  ?.  -j  clic',  in  aont. 

cases,  the  frequency  irseter  it  'rtsconil'i  j.  ;;  .ho  <•?  cut  hi;ii>oc  i.  f  ibc  ■  .i- 

filtered  difference  frequency  f.ioit  the  j. h.f  f  ‘i  ic  f-u  si  p.  ii  I"!;  -icvi  l  oot 

has  been  me  cl  i  led,  and  Che  diffic-'‘t-  '.’-.me'!,  1,i’.  n,-  b  to*!; 

sdille  moaitoring  the  crysial  fr'jqjtm.y  .'.n  C'  ?  t.-n-'j.  ;  c:  r  ;r  '  t  iq  i<  o-.y 

counter.  /.  acbenatlc  di.i;p-am  oi  the  l>-t -i  <  .rvc- *  » .  1  'I'c*.  l:..<j;  1;  «hc  t 

In  Figure  1 

The  r.Fl  1S-530/TSM  adapt.ir  h.a^i  c  .  ■  r?  u-  o  or;  ;ie. 

secs  and  ittdicetions  axe  it  will  p.er.'rcrn’  ..0  i  Kb-;.n  I  ?  lest  » ,v 
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l8  uced  xjith  crystal  uuito  requiring  rcgalar  3098B  drive  ..evsls  (ad  ptor 
twitched  out),  che  teat:  ccC  drive  control  jxiv.st  be  Lurned  nearly  full  on 
^  and  the  frequency  goee  upX'iard,  in  coao  c.r.aaa  requirins  cnltchin"  bar.d 

selector  switch  to  next  higher  position. 

There  is  also  soiae  indlcction  of  oeveve  drift  oi  f  .equem-y  and  d.:  vc 
level  throu^i  on  eight  hour  day.  An  iiweotlgation  of  these  phencsior.on  rnvcaled 
low  mutual  conductance  in  the  6.AU6  tube  which  h.od  no  o'  fest  on  parfi  rme  i':o 
before  installation  c£  the  adapter. 

Test  results  on  some  crystal  units  fabricated  in  the  hishei^  fre^ymney 
ranges  were  unfavorable.  Resistances  v?ere  hig^i  and  T-C  curve  turnover 
poijat  was  trail  below  th^at  specified  in  SCS  IfO.  Additional  unli.s,  with 
modifications,  have  been  ordered  fr<XQ  sow  deportment.  l!id?t.and  Tssintoias 
a  rough  blank  inventory  at  lap,  but  in  the  case  of  the  Cr.t-(3IM-4A) /U .  the 
high  angle  and  thlcloxesa  requirements  are  out  of  line  with  our  general 
^  run  of  crystal  units.  A  change  in  the  orientation  angle  necesslteteo 

going  to  the  saw  department  and  starting  with  a  new  stone. 

A  complete  bill  of  materials  for  the  (3t*(XH-44) /U  was  not  speci¬ 
fied  by  the  contracting  agency,  and  none  has  been  established  here  as 
yet.  The  folloving  parte  have  been  procured  for  evaluation: 

Bulb  &  Base,  HC-27/B.  200  pcs.  each  from  Fblllips  of  Canada 

Bulb  &  Base,  BC-27/U  25  pcs.  each  from  Masden  Co.,  Inc. 

Tab  clips.  Stainless  steel.  500  pcs.  from  Kay  Electronics 

Isocbcaduct  3.5  Spozy  resin  esment  with  #6  apeclal  epoxy  hardener 

(Sanpla  quantity  for  evaluation) 

Pyro-Ceram,  #95  hi^  temperature  cement  from  Corning  Glass  Co. 


♦ 

4. 
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th*  — chwiio  of  MOllaiS  tho  e)«m,  rittout  «  iisoqotncjr  Aitt 
or  othor  daBOfing  after  effeetst  wli?.  deasod  etireftil  etus^ 

•od  effort*  The  lepor trace  of  the  ofteling  opojatloa  i«  Htaaifold: 
Aeoepteble  unite  will  b»  expected  to  eu  (x.«eltettc  yield  throogh 
final  teatlng  if  proper  e«x«  n.ic  eae;;eiaed  in  pvevieui;  steps  of 
fabrication.  Onaceeptable  unless  el;;hcr  laiproi.>er  seela  or  fsilure 
bo  aaet  eleetrieal  ^cificatiaas,  will  requlr<»  destruction  of  the 
holder  la  order  to  ealuage  end  reuse  qvarta  plates.  It  is  antiei> 
pated  that  oeatias  the  irequency  tolerance  at  the  soatii^  opsratisa 
uill  be  the  aost  serice-s  problsa  to  c?erco«a. 


Mack  wu  cwitliMi  Aariag  tlM  ■atoni  ^mmmc  of  tko  projoefc, 

«■  dM  oaooenickiaa  of  •  oooHjh  tool  for  W>tlN  koKoro,  mA  oa 
tha  ooaluotlQo  of  oarloua  ^oorta  roaooator  foaigaa.  Maitiaar  taak  baa 
yat  boaa  caagloeaf . 

Oaaatruecloa  of  tko  aiaglo  hoof  aaaliag  tool  aaa  dolayai.  ia 
part,  by  aovoral  oarora  ia  tha  fraoiaga  for  tha  baaa  of  dia  aaaliag 
rhakhar  laeaoaa  of  tte  aaaf  tat  rawork  la  a  diep  oataMa  of  am  float, 
a  falagr  of  aovoral  ooaka  roooltof.  laaaaaek  aa  no  havo  aavor  aaalof 
dM  10-27/9  hoMao  oa  foal  It  aaat  lafiiTtaar  to  alioiaata  dM  obvloua 
araaa  of  traablo  ia  dM  bogiaaira*  alao,  racy  tight  faoiaaloaal 
tolaraaoaa  ragotra  oara  tioM  tkaa  oaoal  ia  tha  aoAiatng  of  tka  aavaral 
fovto  of  tka  fimtra.  Jo  i»-flaot  oafal  ahof  ia  noariag  aaoftraite. 
aoi  it  ia  aaiviitai  tkat  oaBkina  oark  aai  aaaaakly  of  tooliag  will  pragraaa 
aan  raplily  ia  tka  fatara. 

fa  r-f  fOBOt  goaarafear  of  1.0  Mk  oagaalty  haa  boaa  praairaf  traa 
iBiaakiaa  laatfag  Oaafaratira,  iraaklya,  law  ¥Mtk,  fa  iajaatiaa  ortl, 
to  bo  aaaf  far  iakiaiag  tha  kaatiag  aatraras  ia  tka  aatal  atrif  bataaaa 
tha  glaaa  baaa  md  balk  grata  of  tka  oryotal  hoUra  baa  baaa  faaigaai. 


Xa  ozd«r  to  calculata  tha  roaonant  resitteuce  t;  e  ccyst  al  letcoatei;  .* 
la  a  vacuun  froei  a  kaowladga  of  their  reaintimce  Ir  air  o  '  'lit  roi^ea. 
rafaraaca  loaa  aada  to  aa  aaalyala  by  toberta  .  In^arestlngiy .  a  mimt 
error  uaa  dlacovarad  la  the  aaalyala,  which,  idien  correct  ad,  I'ivrs  n 
more  accurate  fonaila  for  predlctiag  the  effect  of  etn»tpierU  loadliif; 
upoa  the  reaooaat  realataace.  P^bort's  formula  acc.ouate  for  he  vitn-t  aa 
loadlag  upoa  oaa  aide  of  the  plate  only,  aad  bis  formula  la  corrected  oy 
aailtlplylas  the  right  head  aide  of  the  etiuospbere  realataace  Toniula  by 
two.  The  reaulta  of  caata  on  fabricated  resoaatorn,  together  vlt:b  desilga 
data,  are  given  in  Table  I.  thrmi^  V. 

SoBto  difficulty  hat  bean  experienced  in  the  fiaif^h'pla  rin';  opci  aiion 
uaed  for  aemple  reaooatora,  and  appaare  to  have  resulted  frnrt  l*iadequaie 
electronic  inatruaentation.  The  uethoc  idiich  was  ■.  aed  to  the 

feaquaacy  of  the  crystal  being  plated  involves  the  convareion  to  aero  of 
tha  frequency  of  a  apeclal  low-drive-levcl  oaclllator  controDed  by  tbs 
crystal  being  plated.  Xa  accordance  with  conventional  shop  71  act  ice,  <1 
frequency  meter  la  supposed  to  continuously  mooitox  the  dlffeience 
batwaaa  the  frequency  of  the  low*drive-^level  oscillator  and  that  of  a 
pre-adjuated  ataadard- frequency  oacilletor  It  appears  tliai;,  in  some 
cases,  the  frequency  meter  is  teeponding  to  the  second  hamsn:.c  cf  the  va> 
filtered  difference  frequency  from  the  mixer  The  finish-plat  iaji  aqui-msmt 
has  been  laodlfiad,  and  the  difficulty  removed,  by  rlating  vsr'  slowly 
idiila  Boaitoriag  tha  crystal  frequency  with  an  ele.traolc  digital  freqoency 
couatar.  A  schaaaitlc  diagram  of  tha  low-dr Ive-levc^l  oscillator  ia  dio'^% 
in  Figure  I 

The  KFL  Tt*330/TSH  adaptor  has  been  installed  in  o:ae  of  ottr  teat 
■ate  md  Indicatlona  are  it  will  perform  as  expected,  iRi<sn  the  test  set 
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X*  u««4  vtth  crystal  uoita  requiring  regular  3098B  drive  levels  (adaptor 

eeitcbsd  out) »  the  test  set  drive  control  oust  be  turned  itearly  full  on 

and  the  frequency  goes  upmrd,  in  some  cases  requiring  switching  band 

selector  switch  to  nest  hi^r  position. 

there  is  also  sobm  indication  of  severe  drift  of  frequmcy  and  drive 

level  throunh  eo  ei{^t  hour  day.  An  investigation  of  these  phenoatonon  revealed 

low  autual  conductance  in  the  6AB6  tube  which  bad  no  effect  on  performance 

before  Inetallation  of  the  adapter. 

Test  results  on  soaM  eryatal  unita  fabricated  in  the  hlj^er  frequency 

range#  were  unfavorable,  leeieteneee  were  high  ettd  T*C  curve  turnover 

point  was  well  below  thet  specified  in  SC8  120.  Additional  unita,  with 

■sdlficationa,  have  been  ordered  from  eaw  department.  Midland  malntaina 

e  rougfi  blank  inventory  at  Isqp,  but  in  the  case  of  the  CR>(XM-44)/U,  the 

hi||i  angle  and  thickness  xeqniraaiente  ere  out  of  line  with  our  gsoeral 

rue  of  crystal  units.  A  rhangn  in  the  orientation  angle  neceaeltatee 

gsing  to  the  sew  depertawnt  and  starting  with  a  new  atone. 

A  eonpleta  bill  of  natarials  for  the  GK»(Bt-44)  /D  wee  not  apaci- 

find  by  the  contracting  sgsncy,  and  none  hns  bssn  sstabliahed  hers  aa 

yst.  The  following  parts  hsM  been  procorsd  for  avalnations 

Bulb  4  Base,  BC«27Ai.  200  pea.  aaeh  fxcai  Ihilllps  of  Canada 

Bulb  4  Base,  IC>27/0  25  pcs.  aadi  from  Maadan  Co.,  Xne. 

Trt  csllpa,  BtalBlnaa  stanl.  SCO  pcs.  fron  Kay  Elactronica 

laedianduct  3.5  Mpomy  twtia  rnaant  with  #6  apacial  apesy  hardanar 
(taapla  gaanitity  for  awnlwatlon) 

tyio*0atan,  #95  kii^  tanpnr stars  e— ant  ttm  CMniag  OLaan  Co. 


Dstfi  collset*<i  on  (’tuurts  re»cnator  deai3:r,B  .■‘.r.iSlcnte  t'^e  speciSicstifr 
cea  b«  aftt.  Ctraater  difficulty,  than  t<.at  fiKS  firct  euipsctsd, 
aurrcHiode  tint  corstrusttoQ  of  tl.a  scali-jg  EiKchlK-e, 

An  e«tlnatsd  51  of  tha  ovarall  j>rog:f«  j»  has  bact  accoc  plisfien  Ir  tH@ 

accond  quarter. 


fROCMM  FOR  NEXT  INTERVAi 


Establish  a  seallnf  techniqua  and  tast  seals  fcr  eorforiRanc<3  to  fiC$- 
120.  If  successful  engineering  saiftples  will  b(  made  anct  submitted 
as  par  contract. 
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